Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.002 Å; R factor = 0.039; wR factor = 0.105; data-to-parameter ratio = 18.5.
The title molecule, C 13 H 17 ClN 2 O 3 S, shows an anti and syn disposition of the butanoyl and 2,5-dimethoxyphenyl groups with respect to the thione and is stabilized by intramolecular N-HÁ Á ÁO and weak C-HÁ Á ÁS hydrogen bonds. In the crystal, intermolecular N-HÁ Á ÁS hydrogen bonds link the molecules into centrosymmetric dimers. The crystal structure is stabilized by weak C-HÁ Á ÁO and C-HÁ Á ÁS contacts.
Related literature
For the structures of related thioureas, see: Yamin et al. (2011); Yusof et al. (2011) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL, PARST (Nardelli, 1995) and PLATON (Spek, 2009) .
The title compound (Fig. 1) is analogous to the previously reported N-(4-chlorobutanoyl)-N'-(2-fluorophenyl)thiourea The molecule is stabilized by three intramolecular contacts, N-H···O and C-H···S. In the crystal packing, the molecules are linked by N-H···S, C-H···S and C-H···O intermolecular hydrogen bonds (symmetry codes as in Table 1 ) and form dimers (Fig. 2) .
A solution of 4-chlorobutanoylisothiocyanate (1.25 g, 6.33 mmol) in 30 ml of acetone was added into a flask containing 30 ml acetone solution of 2,5-dimethoxyaniline (0.82 g, 6.33 mmol). The mixture was refluxed for 1 h. Then, the solution was filtered-off and left to evaporate at room temperature. The colourless solid was obtained after one day of evaporation (yield 74%).
Refinement
H atoms bonded to C atoms were positioned geometrically with C-H = 0.93-0.97 Å and constrained to ride on their parent atoms with U iso (H)= xU eq (parent atom) where x=1.5 for CH 3 group and 1.2 for CH and CH 2 groups. Amine H atoms were also placed in idealized positions and refined with N-H bond lengths restrained to 0.86 Å and U iso (H)= 1.2U eq (parent N atom). Figures   Fig. 1 . The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level.
supplementary materials sup-2 Symmetry codes: (i) −x+1, −y+1, −z+2; (ii) −x, −y, −z+3.
supplementary materials sup-6 
